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Fig. 1 3D model of the turbine shell
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Table 1 Chemical Composition of the turbine shell W /%
C Si Mn P S Cr Mo \Y% Ni
0.11~0.20 0.20~0.60 0.50~0.90 =<0.020 =<0.015 1.20~1.50 0.90~1.20 0.15~0.25 =<0.50
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Fig. 2 Section view of turbine shell
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Fig. 3 Casting process design of turbine shell
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Fig. 4 Numerical simulation results of the casting process

3.5 HER

NTREFHERARE, BRFEOEMS
B, &AM, BYNERRN . EHHEE
<50 mmAYER(Z, FHSIO,ZEHE1399.26%RYEE X 2
B, fEEEE =50 mmAYEsy, RAESHIZ, mbA
50 MBS 7, SWEEY; BTREREERN
20 mm, [8)iE65 mm, IZAPER/N, [EHTEBES
PR, RRIBLIER, RIFNMEIRIIERERE.

BT EBRNREREBEREY ASELRLK,
REMNBZEMEBEHFEARANESI, FEDESR
Bo12 mmERHESE, HIREEEYSER
<50 mm; SECAHANHSEESME, SLIiRERT
FAERYSIRS |2 EFE9MEE .

TiEE, RBETEARE, SEEVE L,
HITER, EREENERFRE, BURIR, FREE
[£0.6~0.8 mm, RIS RBEACHHERNISE, T
ORI, EFPESEERE N M SFICE R
(B5hEiskEp ) , BERECE, ARG, ATNGHE
WREF O FINER, BOBREREEE. FI§
BN EEEAEIREBEREE, BEANE

E5 HSEEMNTERETS
Fig. 5 Cores assembly and fixing method
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Manufacturing Process of Gas Turbine Shell

YANG Cheng-kun"?, WU Ren-gui®, YE Wen-hui’
(1. Liaoning Fuan Heavy Industry Co., Ltd., Anshan 114016, Liaoning, China; 2. China Foundry Association, Beijing 100084, China )

Abstract:

Structure of turbine shell is complex, with large difference of wall thickness, and strict dimensional accuracy
controlling. The surface defects, shrinkage porosity, cracks and other problems are also easy to come out.
Based on the analysis of the structure, quality requirements and service conditions of the turbine shell,
corresponding solutions from the aspects of casting process, pouring process, sand molding and heat treatment
process were given. The adoption of the cores assembly structure, 1.5%-1.9% of shrinkage ratio and anti-
deformation tie pieces ensured the dimensional accuracy of the airway. The measures of bottom gating system,
reasonable rising speed of liquid steel and so on avoided inclusion or shrinkage porosity defects and ensured
the internal quality of the casting. The casting surface quality and the feeding effect of the air-pass wall were
assured by using of chromite molding sand. A dedicated plate was used to fix the casting and proper heating
and cooling rates were controlled, which prevented the casting from deformation during heat treatment process.
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